all together, even at night, but are typically found in subgroups. These subgroups fuse with each other to form temporally larger subgroups, which then undergo fission into smaller subgroups with different composition; this can happen several times in the course of a single day. Their subgroup size can vary from one solitary individual to the entire community (15-100 individuals). The subgroup composition is also highly variable with mixed-sex, mixed-age subgroups, all-male subgroups or subgroups with only females and their offspring.
Males are believed to remain in their natal community for their entire lives, although future long-term studies of these long-lived animals may reveal different patterns. Most female spider monkeys leave the community where they were born before conceiving the first infant. Integration into a new community is not easy for immigrating females, who are usually attacked by resident females for months. Full integration is usually achieved when the immigrating female has her first infant. Females are very interested in other females' infants and frequently approach and embrace new mothers to signal their benign intention in interacting with the infant.
As it is typical in other species, individuals belonging to the sex that remains in the natal group form stronger bonds with one another. Thus, in spider monkeys it is males that have the opportunity to develop the strongest bonds. They cooperate with one another to defend the community territory. They also compete with one another to access females. Thus, their relationships are relatively unstable and may change opportunistically. Young males are highly attracted to adult males, but they risk attacks, sometimes lethal, as they can be viewed as either additional allies or competitors, depending on the community composition. Females have weak relationships with one another, and most of their interactions are concentrated around immigrations and infants. Relationships between males and females are usually friendly, but males seem to attack females for reproductive purposes. This aggression has been interpreted as coercion, but it is usually mild and may function as a form of courtship. What is their social system? The social system of spider monkeys is rare among group-living animals: they live in multi-male, multi-female communities with a high degree of fission-fusion dynamics. The community members are rarely Sex in spider monkeys is a secret business with the pair fissioning from the subgroup and mating without other individuals present. Dominance in spider monkeys is not easily detectable, probably because the high degree of fission-fusion dynamics reduces competition for resources.
Spider monkeys

Why is it important to study them?
Spider monkeys share several features with humans and our close relatives, the chimpanzees. One is a social system with a high degree of fissionfusion dynamics. Another is the relatively strong bonds among males, which allow them to have sufficient power to subdue the opposition during raids into the neighboring territories and during coalitionary intra-community lethal attacks. As spider monkeys are not closely related to chimpanzees and humans, these common features are due to convergent evolution. Therefore, it is important to study spider monkeys in order to understand the socioecological factors at the basis of these common features and their relevance to human evolution.
Spider monkeys have been studied to test whether fission-fusion dynamics may function as a conflict management mechanism. By adjusting subgroup size to the local availability of fruit, their primary food source, spider monkeys reduce both contest and scramble competition. For example, aggression between long-term resident females is basically non-existent. Similarly, scramble competition is low as travel costs do not increase with subgroup size. Fusion of subgroups may create tension. In fact, aggression is more likely in the aftermath of fusion, but only between individuals from joining subgroups. This aggression is, however, prevented when spider monkeys exchange embraces at fusion as a form of greeting after a period of separation.
The high degree of fluidity in the social system and the extended separation between community members may suggest the enhancement of a number of cognitive abilities. For example, it would be advantageous for individuals to inhibit their behavior at fusion and assess the new social situation before acting. Cognitive experiments have shown not only that spider monkeys inhibit their behavior more efficiently than other monkeys, but that their inhibitory capacities are more enhanced than those of gorillas and comparable to those of great apes living in communities with a high degree of fission-fusion dynamics.
Like most other New World primates, spider monkeys are polymorphic for color vision, which means their color vision has several forms. Humans inherit two of the three genes for color vision in a fixed set on each X chromosome, resulting in nearly all females and most males having trichromatic color vision. Spider monkeys do not get a fixed set, instead they get only one gene on each X chromosome. The upshot is all males are dichromats and females are either dichromats or trichromats. Surprisingly, spider monkey dichromats do not appear disadvantaged from their colorblind state during close range foraging. The expected superior ability of trichromats to see ripe red fruit against a green background is possibly compensated by dichromatic monkeys using smell.
What does the future hold for spider monkeys?
The future appears to be quite uncertain for spider monkeys, as three of the four species are designated as either endangered or critically endangered according to the IUCN redlist, which means their populations are at risk of going extinct within the next 10 or 20 years. Spider monkeys face a variety of threats to their survival, including human encroachment, which in turn leads to habitat destruction that strongly affects them as they need undisturbed forest habitats to survive. In addition, they are subjected to a high degree of hunting by indigenous human populations because of their relatively large body size and palatability. These threats to their survival are compounded by their slow reproductive rate as females only have offspring about once every three years. Unfortunately, this means it takes a long time for populations to recover if and when conservation initiatives can be employed, hunting controlled and relatively pristine forest conserved. To make matters worse, climate change is and will disproportionately impact the tropical and subtropical places on the planet, the very same regions where spider monkeys live.
It is therefore important to promote additional conservation efforts to support the habitats where spider monkeys live. They are a very important species because of the convergent evolution of many of their features with chimpanzees and humans. There is still much to learn about and from spider monkeys. For example, new research paradigms are exploring the extent to which spider monkeys have traditions shared among members of the same community and early evidence suggests they do. Furthermore, a new line of research integrates behavioral, ecological and molecular data using a comparative approach across populations of the same and different species. And, given their slow life histories and similarity with ourselves, monitoring their responses to hurricane activity and to climate-change related events has the potential not only to inform us about how other species might fare, but could shed light on our own prospects. Finally, spider monkeys are an umbrella species, which means that by protecting their habitats, we preserve countless other smaller and shorterlived species living in the same ecosystem. Therefore, we must protect them, so we can learn more about them and in turn ourselves.
Where can I find out more?
Amici, F., Aureli, F., and Call, J. (2008 the cortex, a higher rate of spindle production throughout the night would be expected to preserve sleep stability in the face of noise. We hypothesized that individuals who generate more spindles would require sounds of higher intensity to disrupt their naturally occurring sleep. Twelve healthy human volunteers (age 26.3 ± 7.5, mean ± SD) were studied in the sleep laboratory for three consecutive nights. The first night was quiet, while the second and third were noisy. Brain activity was monitored each night with EEG. We detected spindles on central channels (C3, C4) during the quiet night using an automatic algorithm ( Figure 1A , and Figure S1A in the on-line Supplemental Information), defining each subject's spindle rate as the number of detected events per minute during stage N2 and N3 (stages 2 and 3 of non-REM sleep). On the noisy nights we presented frequently encountered soundsfor example, road and air traffic, a telephone ringing, or hospital-based mechanical sounds -during stages N2, N3 and R (REM sleep). These ten-second noises were initiated at 40 decibels (dB) and presented every thirty seconds in 5 dB increments until the EEG signal was perturbed according to standard guidelines (that is, an arousal was observed) [5] ( Figure  1B) . In the present analysis, sleep stability is defined as the maintenance of sleep without arousal.
We first considered the relationship between spindles and sleep stability during stage N2, when spindles predominate. Using Cox regression, we found that those with higher spindle rates on the quiet night exhibited greater sleep stability during the noisy nights: spindle rate carried a sleep disruption hazard ratio (HR) of 0.39 from C3 (p = 0.001) and 0.51 from C4 (p = 0.002) ( Figure 1C) .
As spindles are also present in stage N3, we performed the same analysis considering stages N2 and N3 together. We again found a significant relationship between spindle rate and sleep stability (HR = 0.55, p = 0.003 for C3; HR = 0.64, p = 0.018 for C4).
This result shows that it is possible to predict an individual's ability to maintain sleep in the face of external sound: those with more abundant spindles are more resistant to sounds during sleep. It remains to be seen whether this relationship emerges from the cumulative effects of spindle Quality sleep is an essential part of health and well-being. Yet fractured sleep is disturbingly prevalent in our society, partly due to insults from a variety of noises [1] . Common experience suggests that this fragility of sleep is highly variable between people, but it is unclear what mechanisms drive these differences. Here we show that it is possible to predict an individual's ability to maintain sleep in the face of sound using spontaneous brain rhythms from electroencephalography (EEG). The sleep spindle is a thalamocortical rhythm manifested on the EEG as a brief 11-15 Hz oscillation and is thought to be capable of modulating the influence of external stimuli [2] . Its rate of occurrence, while variable across people, is stable across nights [3] . We found that individuals who generated more sleep spindles during a quiet night of sleep went on to exhibit higher tolerance for noise during a subsequent, noisy night of sleep. This result shows that the sleeping brain's spontaneous activity heralds individual resilience to disruptive stimuli. Our finding sets the stage for future studies that attempt to augment spindle production to enhance sleep continuity when confronted with noise. The brain's response to sensory input is modulated by ongoing, spontaneous neuronal activity [4] . Indeed, during sleep, the thalamus spontaneously engages with the cortex. This interaction can produce transient fluctuations of the brain's electric field visible on the EEG as rhythmic spindles ( Figure 1A ). As the thalamus relays sensory information to perceptual cortices, it has been proposed that brain processes involved in spindle production gate sensory input during sleep [2] . If spindles hinder the transmission of external stimuli from the thalamus to
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